We assessed teacher responses to the communicative attempts of children with autism.
Several studies have examined adult responsiveness to prelinguistic communicative behaviors in typically developing children and in children with autism and related developmental disabilities (Baird, Mayfield, & Baker, 1997; Hart & Risley, 1995; Haynes, 1998; Kasari, Sigman, Mundy, & Yirmiya, 1988; Watson, 1998) . In general, these studies have reported some differences in the way caregivers of children with autism respond to the communicative attempts of their children when compared to caregivers of typically developing children and children with an intellectual disability.
For example, Watson (1998) found that mothers of children with autism, while providing
a s mu c h v e r b a l i n p u t r e l a t e d t o t h e c h i l d ' s f o c u s o f attention, used more utterances that we r e d i r e c t e d a t t h i n g s o u t s i d e t h e c h i l d ' s f o c u s o f a t t e n t i o n t h a n d i d mo t h e r s o f t y p i c a l l y
developing children. Kasari et al. (1988) found that caregivers of children with autism t e n d e d t o r e g u l a t e t h e i r c h i l d ' s b e h avior more and showed less mutual play and positive feedback than mothers of typically developing children or mothers of children with an intellectually disability.
While there have been various studies that have examined parent responsiveness, few have considered the responsivity of teachers to the communicative attempts of children with autism in classroom settings. One relevant study involving students with s e v e r e a n d mu l t i p l e d i s a b i l i t i e s s h o we d l o w r a t e s o f t e a c h e r r e s p o n s e s t o c h i l d r e n ' s social skills. With this device, subscale scores for each skill area are calculated together with an overall standard score. Overall scores have a mean of 50 and a standard deviation of 20, which is based on a sample of 283 children with severe disabilities from 3 to 16 years of age. Overall standard scores for the 8 participants in this study ranged from 17 to 43 indicating substantial deficits in adaptive behavior functioning.
Teachers assessed emotional and behavioral disturbance using the Developmental Behavior Checklist (DBC) (Einfeld & Tonge, 1994) . The DBC is a 96-item instrument that is completed by parents or teachers and yields a total behavior score that gives an overall measure of behavioral/emotional disturbance. There is a high correlation between a total score on the checklist and those obtained with the AAMD Adaptive Behavior Scales (Lambert & Windmiller, 1981) and the Scales of Independent Behavior (Bruininks, Woodcock, Weatherman, & Hill, 1984) . Total scores are translated into percentile rankings, with higher rankings indicating more severe levels of emotional and behavioral disturbance. Percentile rankings for the children in this study ranged from the 54th to 97th percentile indicating severe levels of emotional and behavioral disturbance in all children.
Overall these initial assessments showed that all 8 children had major deficits in expressive and receptive language and adaptive behavior functioning, which is consistent with their diagnosis of severe autism. None of the children had acquired speech or any other conventional or consistent means of communication (e.g., manual signs). All were functioning at or below the 6 th month age level in terms of expressive language development. In addition, all of the children had severe levels of emotional and 
h i l d r e n ' s i n f o r ma l o r i d i o s y n c r a t i c b e h a v i o r t h a t i s i n t e r p r e t e d b y o t h e r s a s
communicative. The version of the IPCA used in this study consisted of 40 questions and addressed 9 communicative functions. To assess the communicative function of R e q u e s t i n g a n Ob j e c t , f o r e x a mp l e , i n f o r ma n t s we r e a s k generate a l i s t o f e a c h c h i l d ' s b e h a v i o r s t h a t we r e i n t e r p r e t e d b y t h e t e a c h e r a s s e r v i n g a communicative function.
Naturalistic Observations
Af t e r t h e i n t e r v i e w, n a t u r a l i s t i c o b s e r v a t i o n s we r e c o n d u c t e d i n t h e c h i l d ' s classroom. Observation sessions were 10 minutes and were videotaped. Sessions were conducted during each of three different activities for each child and this procedure was repeated over three days, providing a total of 90 minutes of videotape for each child. The activities used for videotaping were considered by the teacher to include a good number of communicative opportunities for the child. Other criteria for selecting activities for videotaping were that the activity lasted at least 10 minutes and was scheduled at times and in locations that would allow for videotaping. Table 2 shows the activities selected for observations.
INSERT TABLE 2 ABOUT HERE
The videotapes were analyzed in 15-second intervals. The primary observer, a psychologist with extensive experience in assessing and supporting children with autism, paused the tape at the end of each 15-second interval and recorded the presence of any potential communicative acts, using the following definition from Wetherby and Prutting,
:
" A c o mmu n i c a t i v e a c t b e g a n wh e n t h e c h i l d i n i t i a t e d i n t e r a c t i o n wi t h t h e a d u l t o r a n o b j e c t a n d wa s t e r mi n a t e d wh e n t h e c h i l d ' s a t t e n t i o n a l f o c u s s h i f t e d o r a t u r n wa s e x c h a n g e d . " ( p . 3 6 9 ) .
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Each potential communicative act, as defined above, was then coded for communicative function according to the definitions given in Table 3 . These definitions were the same as those used in the IPCA and derived from a review of the literature (Bernard Opitz, 1991; Cirrin & Rowland, 1985; Coggins & Carpenter, 1981; Donnellan, Mirenda, Mesaros, & Fassbender, 1984; Dore, 1975; Drasgow & Halle, 1995; Halliday, 1975; Iacono, Waring, & Chan, 1996; Linfoot, 1994; McLean & Snyder-McLean, 1987) .
INSERT TABLE 3 ABOUT HERE
Teacher responses that occurred within 15 seconds of a potential communicative act, as defined above, were then classified into one of the three following categories:
(i) Acknowledgment: a clear spoken statement from the teacher that indicated she
h a d o b s e r v e d t h e c h i l d ' s b e h a v i o r a n d h a d i n t e r p r e t e d i t a s a n a t t e mp t b y t h e c h i l d
to communicate something to her.
(ii) Reaction: the teacher interacted with the child in some other (unspoken) way (e.g., by giving the child an item, removing an item, stopping a task), that
i n d i c a t e d s h e h a d o b s e r v e d t h e c h i l d ' s b e h a v i o r a n d wa s r e a c t i n g t o i t . ( i i i ) No R e s p o n s e : t h e t e a c h e r d i d n o t a c k n o wl e d g e n o r r e a c t t o t h e c h i l d ' s
prelinguistic behavior.
Inter-Observer Agreement
A second observer, a doctoral student and special educator experienced in teaching children with autism, independently scored a random sample of 33% of the videotapes for each child. The samples were equally distributed across the three different activities for each child. Percentage agreement was calculated using the formula:
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Ag r e e me n t s / ( Ag r e e me n t s + Di s a g r e e me n t s ) x 1 0 0 %. F o r t h e o c c u r r e n c e o f a c h i l d ' s prelinguistic behavior, an agreement was counted when the two observers recorded the same communicative act for each 15-second interval. To score agreement on the occurrence of a communicative function, both observers had to assign the same function to a particular potential communicative act. Percentage agreement for the occurrence of a potential communicative act ranged from 94% to 100% with a mean of 97%. For communicative function, mean agreement was 89%, and ranged from 79% to 95%.
Agreement was also scored on the coding of teacher responses. An agreement was c o u n t e d wh e n t h e t wo o b s e r v e r s r e c o r d e d t h e s a me t e a c h e r r e s p o n s e t o a c h i l d ' s
prelinguistic behavior on an interval-by-interval basis. Agreement levels for acknowledgements ranged from 67 to 100% with a mean of 88%. Agreement levels for reactions ranged from 38 to 100% with a mean of 68%. Agreement levels for no response by the teacher ranged from 40 to 100% with a mean of 65%.
Results
Information gained from teachers using the IPCA was summarized in a grid format. The scoring grid has columns for each functional sub-category that are grouped according to communicative function, and rows l i s t i n g t h e c h i l d ' s b e h a v i o r s . S c a n n i n g the grid from left-to-right indicates the range of communicative functions reported by the teacher or parent. Scanning from top to bottom indicates the range of behaviors interpreted by the informant as having a communicative function. Each filled cell represents a potential communicative act (PCA). To illustrate, the scoring grid for one child, Beth, is shown in Figure 1 . Table 4 shows teacher acknowledgements, reactions, and no responses to each of t h e c h i l d ' s p o t e n t i a l c o mmu n i c a t i v e a c t s t h a t we r e o b s e r v e d d u r i n g t h e 9 0 mi n u t e s o f naturalistic observation. The number of teacher responses in each category is shown, together with the number of responses in each category as a percentage of the total number of responses. For example, Dave made 8 requests for objects during the observation period, and 4 of these, or 50%, were acknowledged, with the teacher reacting to the remaining 4 requests.
INSERT FIGURE 1 ABOUT HERE
The percentage of communicative acts acknowledged by teachers for all children ranged from 3% to 47% with a mean of 24%. Reactions ranged from 11% to 62% with a mean of 38% and no response ranged from 5% to 81% with a mean of 38%.
Protesting/rejecting was most likely to be followed by a no response from teachers than all the other communicative functions except imitation, with teachers not responding to t h e c h i l d ' s a t t e mp t s t o p r o t e s t / r e j e c t 5 1 % o f t h e t i me . S o c i a l c o n v e n t i o n wa s mo r e l i k e l y to be acknowledged with 87% of teacher responses to social convention being acknowledgements. A number of functions were not observed for some children and in some cases, the number of communicative acts observed for particular functions was very low. Variation was seen across teachers and children in relation to the way in which a t e a c h e r r e s p o n d e d . F o r e x a mp l e , J a k e ' s p o t e n t i a l c o mmu n i c a t i v e a c t s we r e a c k n o wl e d g e d 4 7 % o f t h e t i me wh i l e P a t r i c k ' s we r e a c k n o wl e d g e d 3 % o f t h e t i me a n d Al e x ' s 4 %.
INSERT TABLE 4 ABOUT HERE
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Discussion
Interviews with the IPCA suggested that these teachers identified a range of prelinguistic behaviors in this groups of children. Given that the teachers interpreted these behaviors as forms of communication, it might be expected that when these behaviors were observed in the classroom that there would be many instances where the teachers would respond to these acts in a way that would be consistent with their presumed communicative function. However, it is important to note that the c o mmu n i c a t i v e f u n c t i o n s a t t r i b u t e d t o t h e c h i l d r e n ' s p o t e n t i a l communicative acts, as ascertained by the IPCA questionnaire, were not validated by direct observation in this study. Thus it is unclear if the communicative behaviors identified by the teachers were in fact intentional forms of communication on the part of the child. Still, the IPCA revealed that the teachers interpreted these acts as forms of intentional communication and one might therefore expect the teachers to respond to these acts in ways that were consistent with their interpretations.
In roughly two-thirds of the cases the teachers responded to the children prelinguistic behaviors in ways that would suggest they were acting on their i n t e r p r e t a t i o n o f t h e c h i l d ' s p r e l i n g u i s t i c b e h a v i o r a s i n t e n t i o n a l f o r ms o f c o mmu n i c a t i o n .
That is, 63% of the time the teachers either acknowledged the act verbally or responded n o n v e r b a l l y
t o t h e c h i l d ' s p r e s u me d c o mmu n i c a t i v e b e h a v i o r s . T h e f a c t t h a t t h e t e a c h e r s
responded to nearly two-t h i r d s o f t h e c h i l d r e n ' s p r e l i n g u i s t i c b e h a v i o r s i s a n i mp o r t a n t
finding, but it is unclear if this represents a reasonable amount of responsiveness or p e r h a p s t o o l i t t l e . T h e r a t e o f a t t e n t i o n t o t h e s e c h i l d r e n ' s c o mmu n i c a t i v e a t t e mp t s b y
Teacher Responses to Communicative Attempts 14 teachers does not appear to be different from that of parents of typically developing children (Baird et al., 1997; Hart & Risley, 1995; Haynes, 1998) . However, the optimal rate of attention to these behaviors has not been empirically verified. Given their substantial degree of communication impairment one might expect that children with severe autism would require more frequent and more consistent reactions from adults to facilitate their communication development when compared to typically developing peers.
I n 3 8 % o f v i d e o t a p e d i n s t a n c e s , t h e t e a c h e r s d i d n o t r e s p o n d t o t h e c h i l d r e n ' s communicative a t t e mp t s e v e n t h e c h i l d ' s b e h a v i o r s we r e i d e n t i f i e d a s i n t e n t i o n a l f o r ms
of communication during the IPCA interview. This lack of responses, in 38% of the instances, is consistent with some previous research (Houghton et al., 1987; Rowland, 1990 ). This lack of teacher response in 38% of the instances should not be immediately seen as indicating a substantial lack of responsivity on the part of the teachers. Instead, there are several possible explanations for why teachers sometimes did not or could not
r e s p o n d t o b e h a v i o r s f r o m t h e c h i l d ' s t h a t t h e t e a c h e r s s a i d we r e f o r ms o f communication. First, teachers may not have responded in some cases because they s i mp l y d i d n o t o b s e r v e t h e b e h a v i o r . I n o t h e r c a s e s , t h e l a c k o f r e s p o n s e t o t h e c h i l d ' s
behavior may have been a deliberate strategy to extinguish forms of behavior that were considered inappropriate. Indeed, the teachers were more likely to ignore protesting/rejecting behaviors, which might be viewed as negative, than other communicative functions. However, it cannot be assumed that the form of protesting was always problematic or that problematic topographies of prelinguistic behaviors (e.g., Teacher Responses to Communicative Attempts 15 tantrums, aggression) were restricted to the function of protesting/rejecting. A child might, for example, request objects by hitting others and screaming while another may reject a non-preferred object by merely turning away. In some cases a teacher might c h o o s e t o i g n o r e t h e c h i l d ' s a t t e mp t t o p r o t e s t o r r e j e c t b e c a u s e i t i s n o t a c c e p t a b l e f o r t h e child to escape from or avoid the activity. Still, this finding points to the need for further research, exploring whether certain forms and functions of prelinguistic behaviors are more likely to be responded to than others. Without these data it may be premature to
c o n c l u d e t h a t t h e t e a c h e r s we r e n o t a t t e n d i n g t o t h e c h i l d r e n ' s p r e s u me d c o mmu n i c a t i o n
behaviors at a high rate.
Second, although it might be easy to identify prelinguistic behaviors during an interview, doing so in the flow of a busy classroom may be a completely different matter.
Distractions caused by other children in the classroom and the subtle and unconventional
n a t u r e o f s o me o f t h e b e h a v i o r s ma y c o n t r i b u t e t o t h e s e d i f f i c u l t i e s . F o r e x a mp l e , Da v e ' s t e a c h e r r e p o r t e d t h a t h e wo u l d t u r n a wa y f r o m s o me t h i n g h e d i d n ' t l i k e a n d R u e ' s t e a c h e r
said that he would go rigid when he wanted more of something. In a group activity,
wh e r e t h e t e a c h e r ' s g a z e ma y b e d i r e c t e d t o wa r d a n o t h e r c h i l d , t h e s e b e h a v i o r s ma y n o t
be observed unless the teacher was watching for such a response.
Ac k n o wl e d g me n t wa s t h e l e a s t l i k e l y t e a c h e r r e s p o n s e t o c h i l d r e n ' s
communicative behavior. This is a potential problem because there is some evidence to suggest that acknowledgement of prelinguistic behavior facilitates or predicts positive changes in children with disabilities (Yoder et al., 1998) . Linguistic contingent responses,
f o r e x a mp l e , wh i c h i n v o l v e c a r e g i v e r s ma k i n g c o mme n t s o r d i r e c t i v e s a b o u t t h e c h i l d ' s
Teacher Responses to Communicative Attempts 16 focus of attention, have been shown to facilitate communicative development.
Furthermore, linguistic mapping, where a caregiver says what a child might be trying to communicate, has also led to enhanced communication skills (Warren, Yoder, Gazdag, Kim, & Jones, 1993; Yoder, Warren, Kim, & Gazdag, 1994) . For children with highly s u b t l e b e h a v i o r s wh e r e t h e c o mmu n i c a t i v e i n t e n t i s u n c l e a r , c o n s i s t e n t l y ' o v e ri n t e r p r e t i n g ' a n d r e a c t i n g
t o t h e c h i l d ' s b e h a v i o r s t h a t s e e m t o i n d i c a t e c o mmu n i c a t i v e
intentions related to interests, needs, and preferences may create opportunities for reflexive or unintentional behaviors to become more intentional forms of communication (von Tetzchner, 1997) .
It is possible that the lack of an acknowledging response by the teacher may lead
t o e x t i n c t i o n o f t h e c h i l d ' s p o t e n t i a l c o mmu n i c a t i v e a c t s o r e s c a l a t i o n t o mo r e
problematic forms such as tantrums and aggression as the child tries to repair the communicative breakdown. The results of this study suggest that teachers did identify a range of behaviors that they interpreted as communicative, but they did not always respond to these acts when they occurred in the classroom. This suggests that there may be potential value in developing interventions that are designed to encourage consistent acknowledgement of these behaviors in the classroom. Future intervention efforts might therefore be usefully focused on training teachers and parents in the specifics of attending t o t h e c h i l d r e n ' s a c c e p t a b l e f o r ms o f p r e l i n g u i s t i c b e h a v i o r s . T h e a i m o f i n t e r v e n t i o n wo u l d b e t o i n c r e a s e t h e c h i l d ' s c o mmu n i c a t i v e e f f e c t i v e n e s s a n d f a c i l i t a t e t h e t r a n s i t i o n from prelinguistic to more symbolic forms of communication.
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A number of factors related to the interpretations of the results from this study need to be considered. First, the inter-observer agreement levels for teacher responses were perhaps somewhat lower than desired. Lower agreement rates are not uncommon when coding prelinguistic behavior, particularly for those with more severe disabilities (Yoder et al., 1994; Yoder, 1987) . In this case, it may have been that the level of agreement was affected by a lack of clarity in the coding definitions used for teacher responses. While some caution is therefore urged when interpreting the results, the agreement level was not far below what would generally be considered acceptable.
Second, the number of communicative acts observed for each child in each functional category, and therefore the number of opportunities the teacher had to respond to these acts, were at times quite low. The relatively low level of agreement on teacher reactions was to some extent influenced by the low number of child behaviors. However, in light of the relatively lower agreement on teacher responses it is important to interpret the results with caution. Still, our data suggest that acknowledgement of behaviors that teachers have reported as communicative on the IPCA occurred 24% of the time on average. The p o t e n t i a l a d v a n t a g e s f o r t h e c h i l d ' s c o mmu n i c a t i v e d e v e l o p me n t o f c o n s i s t e n t l y acknowledging communicative attempts suggests there may be a need for intervention a i me d a t e n a b l i n g t e a c h e r s t o mo r e f r e q u e n t l y a c k n o wl e d g e t h e c h i l d ' s c o mmu n i c a t i v e acts.
The identification of potential communicative acts using a device such as the IPCA may be a useful first step for teachers concerned with the enhancement of the communication skills of children with severe communication impairments. Results from Teacher Responses to Communicative Attempts 18 this study, however, suggest that even when teachers interpret behaviors as communicative, they may not always be acknowledging these behaviors when they occur in the classroom. It may therefore be necessary to go beyond the identification of behaviors that may be interpreted as communicative and to consider ways of identifying wh e n t h e s e b e h a v i o r s o c c u r wi t h i n t h e c h i l d ' s n a t u r a l e n v i r o n me n t a n d h o w t o i n c r e a s e the acknowledgement of these behaviors in a way that may help to shape such acts into more consistent and reliable forms of communication. Table 1 Description of Behaviors initiated by the child that direct the receiver to provide an object to the child. Interest is on the object desired, on the what rather than the how. (e.g. child gets cup and gives it to the teacher; child tries to reach for an object that is out of reach). Behaviors initiated by the child that direct the receiver to cause an action to occur. Interest is on the action itself, not the object or person that the child is directing. (e.g. child who needs help with a wind up toy gives it to the teacher and waits).
B e h a v i o r s u s e d t o c a l l a t t e n t i o n t o t h e c h i l d . ( e . g . c h i l d t u g s a t t h e t e a c h e r s ' c l o t h e s ) . B e h a v i o r s t h a t d i r e c t t h e l i s t e n e r ' s a t t e n t i o n t o s o me o b s e r v a b l
e r e f e r e n t , s u c h a s a n a c t i o n o r mo v e me n t o f an object, its appearance or disappearance. Expressing feeling. Labeling using a word or sign, while attending to an object or event. (e.g. child looks at a balloon as it deflates then looks at the teacher and laughs).
Behaviors that occur in the context of a routine or convention. Greetings, responding to name and turn taking are included. (e.g. child turns to face the teacher when their name is called). B e h a v i o r t h a t l e t s t h e l i s t e n e r k n o w t h a t t h e c h i l d d o e s n ' t wa n t s o me t h i n g s u g g e s t e d o r i n i t i a t e d b y another, disapproves of something or wishes to terminate an event that has already begun. (e.g. child throws toy given to it by the teacher onto the floor). Behaviors produced in response to a question from another. (e.g. child reaches for the cup when the teacher holds the cup and asks if the child wants a drink).
Behaviors that direct the receiver to provide information or clarification about an object, action, activity or location.
Repeating words or actions of another without waiting for a response.
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